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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Benn A. VoU 

RELD OF THE IMVPMT|nM 

The feld of Ms Invention retttostodownhoto scn*ns preferably defiv- 
ered on coiled tubing when? the tubing can also be expanded against the 
screen to push It against the wettore. 

BACKGROUND OF THE INVENTION 

In typical completions in the peat metallic screens have been Insetted 
on rigid or coiled tubing Into a zone to the wedbore for production. Prior to 
producing the zone, sand particles were delivered outside the screen In s 
technkaje known as gravel packing. Screens have also been used that come 
prepacked with a sand layer as an aftematK«tothetn^or^graveipaoking 
techniques or to be used In conjunct with the ptacemerrtc^ sand outsWe 
theecreen. Thagravdpad*igpiooediireaesp 
tions tolt uncertainties as to whether the send had been sufficientiy distributed 
uniformly in the annular space so as to provide an affective gravel pack. 
Additionally, the gravel packing procedure took vahabie time to accompBsh 
and required me usee! surface eo^ 

ment in the weilbore. Another disadvantage of tradffionai gravel packing 
procedures to that an annular space around the screen had to be left so that 
the gravel could be placed there. The end result was the Inside diameter 
within the screen was neoessaiCy amal to allow for the presence of the 
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annular space. This constriction In size ooutd also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drilling techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the weflbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more ideal situation for producing a fonrafion is to leave the wedbore 
in Its drtOed state so as to create the toast amourrt of disturbance to the for- 
mation which has Just been driled. Traditional techniques leaving an annular 
gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
mefocmaikxiBSweUeslncon^ 
used to convey the gravel 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a wen to be 
produced through a screen wBhout the need for a gravel padfc This objective 
is accomplished by the placement of an expandable screen that can move 
radially outwardly when placed at the desired location against the wellbore 
and be porous enough with sufficient open area to allow production from the 
formation. Another objective is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
which can be prepertorated for a support forthe screen. Another objective is 
to prated the screen during defivoy to the desired tocatton in the wellbore by 

2 



09/18/2000 18:34:13 page -4 



aprniMngadfeponbtoor removable outer cow which can be disposed of 

anar proper bcafion of the screen In thevve^ These «x! other obfecfces 

arxl the manr^hv^tne apparatus end rn^^ 

ttvasare terther described below h the desctlption of the p^ 
ment 



PW5F DESCRIPTION of t^b ERWIfff? 

^l*«««8or*vtewcfadev^ 
tus expanded aoainst the weflbore. 

Figure2 is the section view along fines 2-2 of Figure 1. 

Rgure3is trie sec^ view of Rg^28ho^ 
Inner tube against the tBtering material 

Figure 4 b a segment which can be lotted kwgltudlnaJly or aplraiVlrito 
flextete tubteg wWch gjves undertyte^ 

DETAILED DESCRIPTION OP j^g pppgRnm eunnru^ 

The preferred embodiment Is iustmted In c^en^ h Rguie 1. A 
coBedtublrigreellOcsnlesaconfcTO 
ofwWchlspreterabryma^tomap.^ 

As seen in Figure 4. segment 12 has a pturaflty of parloraBons 14 which can 
be-neiigedinenycidereto Thesegmsnt 
12cent»purched1ortherioleBl4orf»eho^ 
otr»erknovvntecrmiqueaixllnanyonier. Tfte desirable goal is to have ap- 
P*o^matelya30«40j)eroemopen« 

a tubular shape. The segment 12 can be tolled lono^udtnaily so that edges 
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1 6 and 18 are brought together to make a longitudinal seam which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be sptraBy wound 
so that edges 16 and 18 come together in a continuous spiral seam, wW) the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given wklth of segment 12. 
This should be compared to rottngthe segment 12 into a tube where its width 
determines Itedlamety of tte 
aligned and joined in a technique wed knownhtheart 

The openings or notes 14 can be put cn the tuoing made from segment 
12 for ortfy a portk>n of trwcoQed tubing string 20. The segment 12 can be as 
long as the finished coiled length of the tiibhg 20 wim openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10. the 
flexible tubing 20 can be quickly run Into the wellbore 22 to place the perfo- 
rated s^merrt or segmerrts at toe desired !(>catlcns. 

Figure 2 shows in section the tube 20 made from the segment or seg- 
merrta 12 along with openings 14. Wrapped around the openings 14 b an 
opened grid structure which can be made from nwtalte or composite or other 
nonmetaWc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cefl fitter media 28. In the preferred embodiment, the 
media 28 is made of Vlton and is an open cefl structure akin to a sponge 
material such as is available from Mosttes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to suit. The 
significant feature of the filtering material 28 is that ft is flexible. Thus, when 
the string 20 is preformed Into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulling it through a dte, the filter material 28 
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can (hen be applied overt as shown in figure 3. Thereafter, when the mate- 
rial 28 is properly positioned in the weflbore, a Icnown expansion tool illus- 
trated schematically as 30 In figure 1 can be insenedhto the string 20 to take 
the initial shape shown in figure 3 and expand the string 20 under the fitter 
ntaieriaJ28toafourKledehapeesshowninFigure2. As a result, the tiller 
materia) which is fiexfcle expands will ttieuridertying tubular 20 as me shape 
of tubular 20 changes from that of figure 3 to that of Figure 2. 

A cover material 32 can overtay the filter material 28 for running in, so 
as to protect the filter material 28 from gauges or cuts during run-Jn. The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. K can be a etastomerk: material thai literally rips at t^ 
slightest expansion of the iJndertylr* corrugated 

3. Other materials for the cover 32 can be employed without departing from 
the spirit of the invention or, in a piritoiteapi«eaj^aieeo«erlb^eanbe 
elMnated. A material which dfcaoKwwbcb^ 
aiso be employed asacover 32 such that It win no longer be in the way when 
His desired to put the wen In production. 

Significant expansions voturnetncafly can be obtained In changing the 
shape of thetobuta20 torn thecoma 

pie In figure 3 to the rounded shape as shown tnfigurefc WhOe a particular 
four-lobe arrangement of the corrugated shape is shown in figure 3. other 
Initial shapes ere within the purview of theinvenbon. The significant thing is 
that the underlying support structure whkftoompiisestheconugaledse 
of tie string 20, as shown in figure 3, is capable of volumetricaDy expending 
so as to bring the filter material 28 Wo contact with the wedbore as drffled. 

s 



09/18/2000 18:34:13 page -7- 



™eW8af corrugated shape also p^ ^ 
Initial shape does not have to be corrugated. It can be round and be ex- 
panded downhole. 

This technique fe particularly advantageous In under-balanced drilling 
where ckcutating mud is not used. In these situations, partfcularty where 
shale is ereountered, (he advantage of tnls type of <WDng can bo retained by 
use of the apparatus and method as described. The anhtaJ shape of the 
weUbore is retained by me essembry wt^thestrhg»lsexparKled urtder 
the filter material 28 so as to push the titer material 28 up agattst the weObcre 
34. In so doing, the formation can be allowed to flow Ihrough the filter mate, 
rial 28 without the presence of an annular space around the outside of the 
filter material The traditional gravel packing Is eliminated and the flow area 
within the tubular 20 after it has been expanded to a rour^ shape is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annular space far the r«cess«aling a smaller IneWediarn- 
eter Inside the screen. 

it should be noted that it is within the purview of this Iroenbta to 
duoe a formation through the use of a coiled tubing string such as 20 which 
is perforate with cperdng^crhotee 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open cell 
f«6f material 28 preferal^ 

such as Won Is overlaid on the conugated tubular 20 as shown in Figure 3. 
The stretehahle qualities of the filter material 28 allow Its use In conjunction 
with an initially corrugated tube 20 as shown In Rg^3war«^rrugated 

6 
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^28^onexpanded tote r««ledfcna The openings inn*** 28 do 
notexparKfsubstanttaflywf^thol^ Additionally open 

20 in the perforated aiw •unwentcolun^ 
proper depth. 

ttfealsowWTlnthepun^oflheirrver^ 

assembly can be expanded in an' initial rounded state to push material 28 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
Theuseofattodbterr^ibrfisiaermsterW 
ingetzes arid holds to form^ 

po^asshownlnRgurei Upon expanskxi. the tube matertd 20 w» 
filter material 28 around It act as a Perforated <x*lrig for the 
production from the formation. 

The reinforcing grid 26 can be a layer trrat overlays the tube 20 as 
^!nF^2.cfKcant»a«nic^ 
28. 7he re wbroernert26canbemsiteiw 
*^*0«n«aliyanopenw^ 
ployed wRhout departing from Ihesmtffte Invention. 

Itteai^wftt^thepuMewofthehvB^ 
crc« secfion for the tube 20 •mder s^ 

exparxl the comWna^ao^ the weflbore However, the preferred em- 



7 



09/18/2000 18:34:13 page -9- 



J 



bodimertkrvotvestheuseofacorruoa^ 

greater volumetric expansions can occur underneath Ihe fitter material 28 to 
better position ft against the wellborn. 

In the preferred embodiment, the openings 14 are round. Rounded 

5 openings provide a better structural Integrity of the tube a far exp an sions 
fnWa! openings which are skated. Using materials such as stainless eteei 
316U yteld strengths of 80,000 to 80,000 psi can be dbtakied. 

It is also within the scope of the Invent 
sion force on the conugatad tube 20 to get it into the rounded portion shown 

10 In Figure 2 such that the fitter 28 engages the weflbore with a resWusd force 
and, in certain conditions, pushes back the formation materials defining the 
weitbore to enlarge it 
W Theexpanstontechnkjueswhto 

configuration of the corrugated tube 20 under the fitter material 28 to a 

is rounded shape. These can Include devloes which employ a wedgewhlchis 
pushed or pulled through the tubular or any other driving device which entaDs 
the use of rollers which can be actuated radlaBy outwardly to initiate the 
expansion of the corrugated tubular as the driver advances* 

Those sidled In the art wfl appreciate the advantages of the apparatus 

20 and method as desc ri bed above. In lateral completions there is some uncer- 
tainty as to the distrflxrtton of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
limitation on production from the zone in the weflbore. In certain applications 
involving unconsolidated shale formations, drilBng with mud can create an 

25 impervious cake on the weitbore walls which wD be detrimental to future 
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^^po^^thetom^ Accor^.enopencea^ 

anunoertytag ooRed tubing n^m^^m^tim^^ 
flat* WWccodBlontoan^Wcon^ The open ceBflitBrmatertar 
28 can be pushed ftmty again* the fcmnaitoo «^ » cm easily 

direction. The opening ^^^m^tr^^^p^^^^ 
assembly can be p«tected for d^ 

structure eliminated prior to or du*w^ape^ 0 flhei^ IIMd8W28 
wtmtheund<^tubo20bek>wit While various type, of mechanical 
wpanstonsoftheurxJertyir^ 
state have been descrto*.^ 

agahstmewe^^suppathBl^Bhw 

Pipehaving a large open area, hthaoidarof20to 40 percent are also In the 

purvfewof the invention. The rtfrftrcmoh** which can be between the tub* 

arrithe«ermat«W28,orwltWnt^ 

the tterny^athrough tnecpei^Uhmebasepipecf tube».as 
shown In Figure 2. 

The foregoing d^cjsurearrfcoscft^ 
andexplanatoiytJiereotandvan^ 
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ate, as wen as in the details of the ffiustrated construction, may be 
without departing from the spirit of the Invention. 
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CLAIMS 

apeffaraladbodyraadaofanwqwnd^lematariri; 

a fitter assembly mounted over add perforated body so as to 
cover (he perforations to said body; 

atoolacttogonsaUbodytoexpairftta^ 
around ft to alow said filter to move toward the surf** defirwi^ 

2. The assentofyqf claim l.furto 

a protective cover tor said filter assembly which b removable 

downhote. 



3. The assembly of claim 1. wherein: 

said expandable material to corrugated to facilitate tosertiofl Into 
the weBbore, whereupon said tool exp^ 
filter toward the surface defining theweflbore. 

4. TheassernWy of dean 3, wherein: 

said body assumes a rounded shape aiter «?an&ton by cato tool 

5. TheassembVofdaiml.turlhercomprtslng: 

a reinforcement between arid body ami said fitter assembly to 
support said filter assembh; in the area of satob^ 
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1 6. The assembly of daim 1 , wherein: 

2 said perforated body comprises a segment of a coBed tubing 

3 string. 

1 7. The assembly of daim 6, wherein: 

2 said segment has an open area In the range of up toabout40%. 

1 8. The assembly of daim 6, whereto: 

2 said segment is flexible. 

t 9. The assembly of dalm 6. wherein: 

-"*~~ .. 2 said segment is made from a flat member which is roiled Into a 

■<J 3 tube wtth a sealed longitudinal joint 

1 10. The assembly of daim 6, whereto: 

2 said segment b made from aflat member and rofted spirafly to 

3 a desired diameter having its spiral seam sealed. 



1 11. The assembly of daim 3, wherein: 

2 said perforated body comprises a segment of a oofled tubing 

3 string. 

1 12. The assembly of daim 1 1, further comprising: 

2 a reinforcement between sakJ body and said filter assembly to 

3 support said fitter assembly In the area of said body perforations. 
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13. The assembly of claim 12, further comprising; 

a protective cover for said fitter assembly which is removable 

downhote. 

14. A m^hod of welcoinpMioa comprising: 

running In a tubular body wfth perforafloroand a later assembly 
mounted over the perforaSons on Ihe body; 

expandina the tubular oody downhote. 

15. The method of ctakn 14. further comprising: 
piovMkigapmiBcftacova^ 

removing the protecfive covering downhote. 

16. The method of claim 14, further comprising: 
comigafing said tubular body; 

altering said corrugating into a rounded thape by virtue of said 

expanding. 

17. The method of daJm 14, further comprising: 

engaging the weflbore wfth the Star assemWy due to said ex- 
panding; 

using a segment of ooSed tubing as said tubular body. 
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1 

2 

3 assembly. 



1 
2 



1 8. The method of claim 14. further comprising: 

providing a support between said tubular body and said fitter 



19. The method of claim 14, further comprising: 

providing en open area on said tubular body of up to about 40%. 



1 20. The method of claim 17, lurther comprising: 

2 corrugating said tubular body; 

3 altering said corrugating into a rounded shape by virtue of said 

4 expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen* 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is exp a n d ed so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26. A wellbore completion assembly as claimed in claim 

25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

26 . A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 2S-28, wherein at least a portion of said coiled 
tubing is Initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21*29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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